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Application of continuous light in a plant factory system
4. Physiological changes and concept of injury induction in plant leaves under 
continuous light 
Naoki Hataa,b), Masaharu Masudaa), Kenji Murakamia), and Akio Kobayashic)
(Course of Applied Plant Science)
　Physiological changes and concept of injury induction occurring under continuous light are compre-
hensively reviewed. Continuous light usually reduces photosynthetic rate, which may relate to changes 
in transpiration and leaf necrosis caused by reactive oxygen species. Other factors apart from photosyn-
thesis may also affect leaf injuries occurring under continuous light. Continuous light sometimes 
increases carbohydrate and some secondary metabolite contents.
Key words : carbohydrates, circadian rhythm, ethylene, photosynthesis, reactive oxygen species, 
secondary metabolites
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Table 1 Enzymatic activities and hydrogen peroxide content in the 3rd true leaf of seedlings grown under 12 h light/12 h dark or 
24 h light/0 h dark photoperiod (CL) for 13 days from the cotyledonary stage (Murakami et al., 2002)67)
Variety Photoperiod
Enzymatic activities H2O2 content
(μmol gFW-1)SODa APXb CATc
Hyuga No.14 12/12 h 105±16d 0.48±0.11 8.2±0.4 3.89±0.85
(CL tolerant) 24/ 0 h  91±  6 0.43±0.02 8.4±1.0 4.81±0.37
Butternut 12/12 h  42±  6 0.29±0.05 7.0±0.4 5.06±0.62
(CL intolerant) 24/ 0 h 175±11 0.66±0.05 8.6±0.4 8.56±0.37
aUnits min-1 mg-1 protein
bμmol ascorbic acid mg-1 protein
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Fig. 1 Changes in SOD activity in the 3rd true leaf of eggplants 
under continuous light at a PPFD of 120 μmol m-2 s-1. 
Seedlings were transferred to continuous light when the 
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Fig. 2 Changes in CAT activity in leaves of eggplant and pep-
per seedlings grown with either 12 h light/12 h dark or 24 
h light/0 h dark photoperiod treatment for six days. 
Vertical bars represent the SE of the mean of three 
replicate plants. Where absent, the SE bars fall within 







連続光処理前は0.4 nmol m－2 d－1であったのに対し，連

























































































　⑶　テ ル ペ ン
　フランスカイガンショウの精油（テルペン）は吸水種
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成速度も低下することから，「In the absence of sufficient 
carbon metabolism, utilization of excess light is inade-
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quate while interception of incoming light continues 











al. (1995) reported that in these situations, photosyn-
thetic efficiency is reduced as interception of the incom-
ing light continues unabated. It is therefore possible 
that a direct leakage of electrons to molecular oxygen 


























































































































































Fig. 3 Hypothesis showing potential mechanism of CL-induced injury. Dark arrows depict previous suggested links between CL and 



























































































































Fig. 4 SOD activities and H2O2 contents in eggplant and pepper 
leaves newly expanded under continuous light and daily 
12 h photoperiod at 120μmol m-2 s-1. Vertical bars repre-
sent SE. The 3rd leaves, in which eggplants under 
continuous light had already developed leaf chlorosis, 
were analyzed 5 days after transferring plants at 2nd leaf 
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Fig. 5 Major sites of H2O2 production in photosynthetic cells. GO, glycolate oxidase. 3PGA, 3-phosphoglycerate. POX, peroxidase. 
RuBisCO, ribulose 1,5-bisphosphate carboxylase/oxygenase. RuBP, ribulose 1,5-bisphosphate. SOD, superoxide dis-



























Irradiance (ｻmol mﾝ2 sﾝ1)
Fig. 6 Effect of irradiance on modeled rates of H2O2 production 
in photorespiration and following superoxide production 
in PSI. Triangles, H2O2 production in the Mehler reac-
tion ; circles, H2O2 production in photorespiration ; 
squares, total H2O2 production.(Noctor et al., 2002)111)
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